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ABSTRACT: 

PURPOSE: To improve a releasability to eliminate the need for a releasant 
and to automate a releasing operation by a method wherein a mold comprising an 
engraved mold and a relief mold for molding a rubber is electrolesslv plated 
with a nickel containing a specific ratio of polvtetrafluoroethvlene fine 
particles. 

CONSTITUTION: A mold for molding a rubber comprises an engraved mold 1 and a 
relief mold 2. In this invention, the rubber molding mold is electrolesslv 
plated with a nickel containing 5-25vol.% polvtetrafluoroethvlene fine 
particles. In the electroless nickel plating, the content of 
polvtetrafluoroethvlene fine particles is different between the engraved mold 1 
and the relief mold 2. In this manner, the releasability of the rubber molding 
mold is so improved that a releasant is not required. Problems, such as 
spotting caused by a releasant and a deterioration of a fabrication quality, 
are eliminated. A molded piece 4 remains on the mold plated with a nickel 
having a smaller content of polvtetrafluoroethvlene fine particles, and a 
releasing operation is automated. 
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The metallic mould contg. an engraving mould and an embossing mould is produced 
by forming an electroless nickel-plating contg. vol.% of fine particles of 
polytetrafluoroethvlene. on a metallic mould. 

USE/ADVANTAGE - The metallic mould is used for producing push-bottom type 
switch cover materials made of silicone rubber. The polytetrafluoroethylene 
fine powder is effective in high release properties. Conventional release 
agents, which may cause stain faults, a low mouldability, etc., are made 
unnecessary, (as pref. claimed) The content of the polytetrafluoroethylene 
fine particles is different on the engraving mould and the emboss mould. 

In an example, a carbon steel S50C was discharge-processed into a metallic 
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1 micron meter dispersed in the liq. so that a plating film is formed, followed 
by baking. In the compsn., N is 84 wt. 

, P 9 wt.%, and polytetrafluoroethylene 7 wt.%. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The rubber molding die characterized by coming to process the electroless nickel plating 
which did 5-25 capacity % content of the particle of polytetrafluoroethylene into the rubber molding die 
which carves, comes up with a lump mold and has a mold. 

[Claim 2] The rubber molding die indicated to claim 1 which a rubber molding die carves, comes up 
with a lump mold, and comes to attach a difference to the content of the polytetrafluoroethylene particle 
in the electroless nickel plating of a mold. 



[Translation done.] 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the rubber molding die which carves, comes up with a 
lump mold and has a mold, especially the rubber molding die made useful to manufacture of the 
covering member for a push button switch of a silicone rubber system. 
[0002] 

[Description of the Prior Art] Although the rubber molding die is conventionally made from points, such 
as an ease of a metal mold fabrication, cost, and endurance, with carbon steel, as for this thing, chrome 
plating or nickel plating is usually performed for anticorrosion. 

[0003] And although a release agent is used in order to make unmolding of mold goods easy when 
manufacturing a Plastic solid using this chrome plating and the rubber molding die by which nickel 
plating was carried out When metal mold is opened after shaping, a rubber molding die carves a Plastic 
solid, it comes up and, as for spreading of this release agent, this thing [ carving, coming up with a lump 
mold and distinguishing between a mold ] is performed [ sake / the lump mold or / of stabilizing a 
************ ac tivity intentionally in one of the molds ]. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if rubber is fabricated by this conventionally well- 
known rubber molding die using a release agent, since the effectiveness of a release agent will not last 
long, if it is necessary to apply a release agent frequently and this release agent is used, the silverfish of 
a release agent will take lessons from a Plastic solid, and the trouble that dirt and workability when 
carrying out fabricating, such as paint and printing, worsen [ a Plastic solid ] is in a Plastic solid further. 
Moreover, in order to stabilize that mold release activity about this mold release, that trouble that carve 
and it is difficult a lump mold or to stabilize this since [ this ] it is in the effectiveness of a release agent 
with a rose at this, although it carves, it comes up with a lump mold and the mold-release characteristic 
of a mold is balanced in order to come up and to leave intentionally to one of the molds also exists 
rubber mold goods. 
[0005] 

[Means for Solving the Problem] Thi^lHiffia^ 

conTing^to process the electroless nickel plating earned 1 out 5-25 capacity % content at the rubber 
molding die which carves, comes up with a lump mold and has a mold about the rubber molding die to 
which this invention can solve such disadvantage and a trouble. 

[0006] Namely, the result examined variously that this invention person should develop the rubber 
molding die which can carry out rubber shaping without using a release agent, The non-adhesiveness in 
which polytetrafluoroethylene was excellent when making electroless nickel plating containing a 
polytetrafluoroethylene particle this rubber molding die, While finding out that unmolding of mold 
goods can be performed even if it does not use a release agent since it has low friction nature, according 
to this, it checked that the thing of generating of the silverfish by the activity of a release agent and the 
fabricating nature of mold goods to worsen is lost, and this invention was completed. This is explained 
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further in full detail below. 
[0007] 

[Function] This invention relates to a rubber molding die, and in the particle of polytetrafluoroethylene, 
although characterized by coming to process the electroless nickel plating carried out, since [ this / 
molding die / rubber / 5-25 capacity % content ] it has non-adhesiveness and low friction nature 
excellent in polytetrafluoroethylene according to this, even if it does not use a release agent, the 
profitableness that mold goods can be unmolded easily is given. 

[0008] Although it should be made by this thing with carbon steel since it said that this invention was a 
thing about a rubber molding die, nickel plating should be carried out by this thing for anticorrosion. 
However, since the rubber molding die in this invention makes mold goods unmold easily even if it does 
not use a release agent, it is carried out by this nickel plating by the electroless nickel plating containing 

the impalpable powder of polytetrafluoroethylene. 

[0009] The electeoless^nickel^ 

c approach-of-using4he ^electroless4eposition-o&nickel-P after head end pr^ 

jjlectrcri^s^ i.e., trichloroethylene washing, alkaline degreasing, pickling, and 

electrolytic degreasing Although what is necessary is just to perform the thing which made this 
electrolytic solution distribute polytetrafluoroethylene impalpable powder as a principal component In 
this processing, to this, a complexing agent, a pH regulator, a buffer for pH, a stabilizer, According to 
this, a nickel coat with the homogeneous homogeneity thickness which was excellent in the adhesion 
force is obtained that what is necessary is just to permeate metal mold into the combination solution 
which added auxiliary components, such as an amelioration agent, and if this is heat-treated, the wear- 
resistant outstanding coat will be obtained further. 

[0010] In addition, for the particle size of the polytetrafluoroethylene impalpable powder used here, 
particle size since metal mold is said that the mold-release characteristic should be excellent by adhesion 
in this metal mold is 0.1-1 micrometer. Although what is necessary is just to consider as a thing As for 
the content of this polytetrafluoroethylene impalpable powder i n ********************** 9 this will 
become inadequate [ under 5 capacity % / that mold-release characteristic ]. Since it will become what 
the degree of hardness of plating falls and is not suitable as plating of a rubber molding die if this 
increases more than 25 capacity %, it is needed for this to consider as the range of 5 - 25 capacity %. 
[001 1] Since the rubber molding die containing this polytetrafluoroethylene impalpable powder by 
which electroless-nickel-plating processing was carried out becomes very small compared with the 
chrome plating of the former [ frictional resistance / with a rubber Plastic solid ], and the frictional 
resistance of the thing and rubber Plastic solid by which nickel plating was carried out by this, even if 
this thing does not use a release agent, the profitableness of the ability to make rubber mold goods 
unmolding easily is given. 

[0012] However, since metal mold carves those rubber mold goods and a lump mold or to come up and 
to put on either of the molds are demanded about this rubber molding die If the difference is prepared in 
the content of the polytetrafluoroethylene particle which carves, comes up with a lump mold and is 
added to this electroless-nickel-plating bath with a mold when carrying out electroless nickel plating of 
this metal mold about this Since rubber mold goods remain in the side which had few contents of a 
polytetrafluoroethylene particle when rubber is fabricated without a release agent, it can choose as 
arbitration whether rubber mold goods are made to remain to this either. 

[0013] How to use the rubber shaping metal mold of this invention next, and to manufacture rubber 
mold goods is explained based on an attached drawing. Drawing 1 and drawing 2 show drawing of 
longitudinal section in case each presses rubber mold goods using the rubber molding die of this 
invention. The rubber molding die used here carves, comes up with the lump mold 1, consist of a mold 
2, and each of these contains a polytetrafluoroethylene particle, and although electroless-nickel-plating 
processing is carried out drawing 1 the thing which made the rubber plate 3 for shaping exist in this 
shows (a) — having --**** — drawing 1 the condition that the covering member 4 for a push button 
switch which is the target mold goods when this is pressed into (b) was fabricated — moreover, drawing 
1 The condition when unmolding this is shown in (c). 
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[0014] In addition, according to this, it is clear that the target mold goods can be unmolded without 
spreading of a release agent, but having engraved drawing 2 , having come up with the lump mold 1, 
having distinguished between the content of the polytetrafluoroethylene particle at the time of this 
electroless nickel plating, having come up to it with the mold 2, and having carved the content of the 
polytetrafluoroethylene particle in a mold, mold goods having come up, when fewer than that of a lump 
mold, and having remained in the mold is shown. 
[0015] 

[Example] Next, the example of this invention is given. 

The metal mold which cuts and carries out the electron discharge method of example 1 carbon-steel 
S50C, and fabricates the covering member for the push button switch made of rubber was manufactured, 
and this was washed by the trichloroethylene, and with the hydrochloric acid, acid washing was carried 
out, electrolytic degreasing was carried out further, and it pickled again. 

[0016] Subsequently, it is 1 micrometer about the electroless nickel plating of nickel-P to this thing. 
After processing thickness, particle size is 1 micrometer to the electroless-nickel-plating liquid of nickel- 
P. 7 micrometers in thickness with the thickness of homogeneity homogeneous when this metal mold is 
immersed for 1 hour during the plating bath which did 23 capacity % distribution of a 
polytetrafluoroethylene particle which excelled [ front face / metal mold ] in the adhesion force Metal 
mold with the coat film was obtained. 

[0017] Thus, for the presentation ratio of the obtained plating coat, nickel is the sake of the improvement 
in on the strength about this, although P calls and polytetrafluoroethylene called it 7 % of the weight 9% 
of the weight 84% of the weight. When heat treatment of 300 degree C after carrying out baking 
processing at 200 degrees C was performed for 4 hours, the rubber molding die which carried out 
electroless nickel plating containing the particle of polytetrafluoroethylene was obtained. 
[0018] Next, it is this metal mold. Silicone rubber andKE9510U after heating at 170 degrees C [the trade 
name by Shin-Etsu Chemical Co., Ltd.] Organic peroxide and the C-8 [trade name by Shin-Etsu 
Chemical Co., Ltd.] 2 weight section are added to the 100 weight sections. The rubber constituent mixed 
and obtained to homogeneity with an opening roll is inserted in this metal mold. When [ that ] shut the 
mold, carved and came up with the lump mold, it carved after pressurizing and heating for 10 minutes at 
90 kgf/cm2 and 170 degree C, and it came up with the lump mold and the mold was opened, the Plastic 
solid was able to be carved and ****** and this Plastic solid were able to be easily released from mold 
in the lump mold. 

[0019] It is 1 micrometer about the nickel-P electroless nickel plating in example 2 example 1. When 
processing the processed metal mold by the electroless-nickel-plating bath containing a 
polytetrafluoroethylene particle, it carves, the liquid which did 23 capacity % content of a 
polytetrafluoroethylene particle is come up to a lump mold, and the liquid which did 10 capacity % 
content of a polytetrafluoroethylene particle is used for a mold, and it is 7 micrometers to each at 
electroless nickel plating. The plating coat was prepared, it heat-treated like the example 1, and the 
rubber molding die was manufactured. 

[0020] when next used this metal mold, the same rubber constituent as an example 1 was inserted in 
here, it fabricated by having carried out heating application of pressure on the same conditions as an 
example 1 and metal mold was opened, the Plastic solid had few contents of a polytetrafluoroethylene 
particle - it was able to come up and ******** was able to perform mold release of future mold goods 
in the mold easily. 
[0021] 

[Effect of the Invention] To the rubber molding die which this is carved as described above, and it 
comes up with a lump mold about a rubber molding die, and has a mold, although [ 5-25 capacity % 
content ] characterized by coming to process the electroless nickel plating carried out, this invention the 
particle of polytetrafluoroethylene silverfish according [ since the mold-release characteristic of this 
metal mold improves according to this, it becomes unnecessary to use a release agent therefore, and ] to 
a release agent - the profitableness that with and the fabricating nature of a Plastic solid worsen [ stop / 
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[0022] Moreover, if distinguished between the content of that polytetrafluoroethylene particle that 
carves, comes up with a lump mold and is used here with a mold in this case, as for a Plastic solid, the 
profitableness on the industry of being that of ****** and becoming automatable [ mold release ] at the 
mold by the side of [ few ] this polytetrafluoroethylene content will be given. 



[Translation done.] 
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